(19) 




JAPANESE 



NT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 08043259 A 

(43) Date of publication of application: 16.02.96 



(51) Int. CI 



G01M 13/02 <?~ 
F16D 25/12 
F16H 47/00 



(21 ) Application number 06194643 

(22) Date of filing: 28.07.94 



(71) Applicant: AISIN AW CO LTD MEIDEN ENG 

KK 

(72) Inventor SHIBAYAMA YOSHINORI 

TANAKA NOBUYOSHI 
OGISO TOMIO 
YOKOYAMA SHOICHI 



(54) METHOD AND MACHINE FOR TESTING SLIP OF 
AUTOMATIC TRANSMISSION 

(57) Abstract: 



PURPOSE^To"tesrtrT¥slip^f^an^automati^transmission 
with a small-sized facility. 

CONSTITUTION: The slip testing machine is constituted" 
of driving means 2 and 3 which drive the input shaft A1 
of an automatic transmission to be tested at a rotating 
speed corresponding to the sliding rotation of a friction 
plate F, fixing means 4 which fixes the output shaft A2 of 
the transmission A in an un-rotatable state, external~dir 
pump 5 which is externally connected to the testing 
machine in parallel with the oil pump of the transmission 
A, and driving machine 6 which drives the pump 5 and 
can measure the slip of trie transmission A by operating 
the transmission A while the output shaft A2 is fixed. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CL^TMS~ - . ■ . ~ 

[Claim(s)] . 

[Claim 1] The slip test method of the automatic transmission characterized by measuring, supplying oil pressure 
required for operation of the above-mentioned friction plate from the exterior 'fixing the output shaft of a sample 
offering automatic transmission to the rotation impotentia, and driving the input shaft of the above-mentioned 
automatic transmission in a slip examination of the friction plate of an automatic transmission at the rotational 
frequency equivalent to skid rotation of the above-mentioned friction plate. 

[Claim 2] The slip testing machine of the automatic transmission characterized by enabling the instrumentation by 
operation which consisted of a drive means to drive the input shaft of a sample offering automatic transmission at 
the rotational frequency equivalent to skid rotation of the friction plate of the above-mentioned automatic 
transmission, a fixed means to fix the output shaft of the above-mentioned automatic transmission to the rotation 
impotentia, an external oil pump by which external connection is made in parallel with the oil pump of the above- 
mentioned automatic transmission, and a driver of this external oil pump, and fixed the output shaft. 
[Claim 3] The above-mentioned drive means is a slip testing machine of an automatic transmission according to 
claim 2 which consists of a prime mover and a reducer which slows down the rotation to the rotational frequency 
equivalent to skid rotation of a friction plate. 

[Claim 4] The above-mentioned external oil pump is the slip testing machine of the automatic transmission 
according to claim 2 or 3 which carried out multipoint connection to the oilway which connects the above- 
mentioned oil pump and a bulb day through the spacer fixture inserted between the case of the above-mentioned 
automatic transmission, and the bulb body. 



[Translation done J 
* NOTICES * 

The Japanese Patent Office is not responsible for any 

damages caused by the use of this translation. 
1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Descr i p tion ' o f the In vent ion"] 
[0001] 

[Field of the Invention] this invention is carried in an automobile and relates to the slip testing machine used for the 
slip test method and this examination which measure a friction property, durability, etc. of a friction plate which 
were arranged in the automatic transmission which transmits the power of an engine to an axle. 
[0002] 

[Description of the Prior Art] Although the torque convener which transmits the rotation power of an engine to 
transmission through a fluid is built in the automatic transmission, since occurrence of the transmission loss by the 
skid of a fluid is unescapable, as shown in drawing 3 , in the torque converter section, usually prepares"lock-up 
clutch L which links suitably directly turbine T which is pump P and the output element which are an input element 
of torque converter TC through friction-plate F at the time of a high speed, and lessens the drive loss by the skid of a 
fluid. Such lock-up clutch L comes to be used in order to absorb the rotation torque change by throb of an engine, 
and has also come to make the lock-up slip control for it while it is recently used not only for a reduction of the 
transmission loss at the time of the above-mentioned high speed but for a reduction of the transmission loss at the 
time of a low speed. Consequently, the demand to the friction property and durability of the above-mentioned 
friction plate is also becoming severe as compared with the case of only the conventional mere on-off control, and 
the importance of the durability ability evaluation to it is also increasing it. 

[0003] On the other hand, the clutch of the masses which accompany an epicyclic gear unit that a power 
transmission path should be suitably changed also into the in-variable-speed device section of an automatic 
transmission according to a gear ratio, and the friction plate of a brake are arranged. The slip examination is 
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mn™ p 88 ?" alS ° ^ e L val " atiS! "> f the friction P^erty of these friction plates"urability 

E2S£ ° friCti °" Pr ° perty ° f the Vari0us friction P' ates of such a " automatic'transmission or 

durability was conventionally made using the large-scale test facility which can also perforate SS^L 

Ss: isrh?" ,rr wide - Drawin * 4 shows the dy ~ wh - h iK^pfSr™ 

configurat on of a such facility. Instrumentation is performed in the slip examination using this facilitv 

2 S nET (Skid T ti0n) betWee ," thC inpUt Sh3fts A ' ° f -toLtic-transmLSn 8 ^ *£ taX^S? 
A2 with which an examination is presented with the prime mover (an engine or motor) 02 and the absoTL f t • 
. dyn-mometer etc.) 04 It is based on the following situations that such a Targe-scale feci Hty Ts d ^« fe i ' 
shown, n drawmgj , by giving rotation to an input shaft Al, the oil pressure for operating a fitaS. bSL H ■. 
pump Q mside an automatic transmission by extended section E otntorqJc^SS^ J^^S^ 

Snwhicht* op ;r ratin f ? iction - plate F r to examine > you have to ^^^ffi^ss^^ in 

CNI) wh.ch is sufficient for generating sufficient oil pressure for it to the input shaft Al always directlvTnkeTw,- t h 
a torque converter case On the other hand, the domain of 0 - 500rpm has the power skid ro£SS3 
for an examination the load rotation (N2) by the side of the output shaft A2 for producing this roSfdeK 

UX absS ~- d ~° - 100 °- "** ~ ^2£-V 

[0005] 

th P e r0 n b r! em(S) t0 be , Solved * e Invention] Thus, it is uneconomical that the maximum also uses high rotation and 
the pnme mover (it generally has an output equivalent to the engine of a vehicle) 02 of high torque for ad vint 

500^ n S . eS f e ^t" 0* * r ° tati ° n a " d tOr 0 ue absor P tio " capacity also for a load ide 

? y , USU f V ° bta,ning Skid r0tat, '° n (d6ltaN) 0f about 100 n«n. In addition, in order for the endurance 
h?ll t F /° t3k f 3 l0ng Peri '° d ° f timC ' a,S ° as for the use '""linous-efficacy top of a tes t fadHtyl nas I 
having chiefly the w.de use large-sized facility which can be used for other examinations like this term [ 
dynamometer ] very much futility. 

ESSS 1 * SayS ,? nly Wi * hi " 5 he endurance test of *e friction plate of a lock-up clutch in order to avoid such a 

St ?o l^ H ma tCSt f T ihty t0rqUC C ° nVerter Simple SUbstance wiH also be ««™«d. What is necessary is 
£?r h , 35 C ° nfi § uratIon connected to close and the output shaft of a torque converter through the 

gear box, respectively using the prime mover and absorber with a capacity small concrete more. However since 0 H- 
Pressure-control equipment with a built-in automatic transmission cannot be used for a control of a clutch'when it 
considers as such equipment, The hydraulic power package for supplying the oil pressure for the control is needed 
for a torque converter separately, such a unit In relation with leading about of piping which must possess the heater 

wTth the' 'c^ he re§U at ° r ^ f ° r a u PUmP ^ itS d " Ve ' 3nd an 0il P— g control, and KK^SS 
with the actual operation status, and raising them, the reservoir tank of oil, etc., and connects them Since it becomes 
the about 5 to 8 times [of the original amount of hydraulic oils ] amount of cycle stockfa hydrauHc powe package 
not only large-sized-izes, but It becomes that from which oil-temperature elevation and the oil degradation were 
i ?T aCtUal COndition ' and valuation of the grabbing-chatter (phenomenon which stick [ of a 

clutch ] and slip generate repeatedly) durability closely connected with them produces new troubles such as 
becoming difficult. 

[0007] Then this invention sets it as the general purpose to offer the simple slip test method and slip testing machine 
of an automatic transmission wh.ch can appear the instrumentation conditions which **ed in the actual operation 
status, without using the above large-sized facilities. Moreover, it sets it as the more concrete purpose that this 
invention makes the prime mover of the above-mentioned slip testing machine much more small. Furthermore it 
sets it as the still concrete purpose that this invention lessens the increase in the amount of oil cycle stock 
accompanied by addition of an external oil pump as much as possible 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the slip test method of the friction 
plate of the automatic transmission of this invention fixes the output shaft of a sample offering automatic 
transmission to the rotation impotentia, and is characterised by measuring, supplying oil pressure required for 
operation of the above-mentioned friction plate from the exterior driving the input shaft of the above-mentioned 
mnno-fx, 0 tran ^ m, f s,on at the rotational frequency equivalent to skid rotation of the above-mentioned friction plate 
10009J Next, the slip testing machine of the automatic transmission ofthii invention consists of a drive means to 
drive the input shaft of a sample offering automatic transmission at the rotational frequency equivalent to skid 
rotation of the friction plate of the above-mentioned automatic transmission, a fixed means to fix the output shaft of 
the above-mentioned automatic transmission to the rotation impotentia, an external oil pump by which external 
connection is made in parallel with the oil pump of the above-mentioned automatic transmission, and a driver of this 
external oil pump, and it is characterized by enabling the instrumentation by operation which fixed the output shaft 
I he above-mentioned drive means shall consist of a prime mover and a reducer, which slows doWn the rotation to 
the rotational frequency equivalent to skid rotation of a friction plate. Moreover, the above-mentioned external oil 
pump is good also as a configuration which carried out multipoint connection to the oil way which connects the 
above-mentioned oil pump and a bulb day through the spacer fixture inserted between the case of the above- 
mentioned automatic transmission, and the bulb body 
[0010] 



]5l k T / InVent,on J A in § to ,he sli P l «t method of the above-menWed this invention an 

output shaft .s wntten as fixation, to a controlled system serving as the speed of the speed of an input shaft ed 
torque, and an output shaft, torque, sliding velocity, and the combination of torque in the conv^ntbnal sfio 
examination, an output-shaft control becomes unnecessary and the simplification of a control o S£i 2nd me 
enhancement in operability of it are attained. <-°ntroi or tne part and the 

Saft ihhf r aCC H° rdinS t0 ? C S ' ip i estin g machine of this invention, by the configuration which only fixes an output 
SSlSj-S^'^ needCd conventiona,, y and controller become unnecessary* and d^°ic 

rotS? ' / L ,ty C ° St ^ redUCti ° n ° f 3 fadlity dime "sion of them are attained. Moreover smce Sd 
rotauon ,s cons.dered as input rotation of a sample offering automatic transmission as it is, a reductSn Tf a lare e 

Z leJ°F r ?.r V .° ,d j ng USC ° f thC Prime m ° Ver Which S enerates high station and highTque beyond 

«L™L 7™' ? 6 thC oil -P re «"^-^trol equipment of built-in in a sample offering automatic 

mXTLvT' i S ' nCe 0,1 Pr , CSSU u e regUlat ° r CtC - Can s P ecifica, 'y ^ used as it is, the external oil pump which 
ZdlZT C ° aneC T °" ly ^ SUPP ' ieS °" PrCSSUre re * uired for the above-mentioned adjusttnS eSSh 
3ni^,tK very small and ,s good, an expansion of an exceptional facility increase in cost or a facility dfrnensfon 
?nn fo^ J 3600 " 16 ad J ustment of friction-plate operation oil pressure including the driver, either "™™on 
[0012] Moreover since input-shaft rotation can be made low as mentioned above, the advantage from which each 
machine unit can be combined rigid, without using universal distributor shaft coupling, and the forced Sricatfon of 
bearing becomes unnecessary since rotation is low is also acquired. In addition, since! facility «S«m£S 

T ""necessary, and a strong fixed surface plate can arrange all machines on the common surface 
plate wh^h can be transferred and easy-ization of drastic curtailment of a building cost and a move of Us atSed 
When takmg especially a configuration according to claim 3, curtailment of a facility cost and reduction of a fecillrv 

tZIT m attamed C T ide " ng thC ""WMitotfan Part prime mover by the reducer as a much more sma U 
dung. Moreover, ,n a configuration according to claim 4, the increase in the amount of oil cycle stock S3 

^tsrfi£a of ' samp,e offering automatic transmission ciose * — »«* — — a » 

[0013] 

[Example] Hereafter, the example of this invention is explained along with a drawing. Drawing 1 is what and shows 
■t this equ.pment [ what ] [ the 1st example which materialized this invention with the g^alttkh wWch^lIp 
examination of the automatic transmission for FR (front engine rear drive) vehicles is presented 1 f **1 r tvoe T I It 

rrSSr^lhvT T eans 7 hich consists ° f a P" me mover 2 ranged in support of the common surface plate 1 , and 
a reducer > which slows down rotation of a prime mover 2 and is transmitted to the input shaft A 1 of sample 
offering automatic-transmission A, and a fixed_means 4tofix the output shaft A2 of automatic-transmission A This 
...equipment possesses the external oil pump 5 by which external connection is' further made'in par^erSiNpurnp 

driver \Z , W3 f T t,0ned 3 , S ^ c . onventiona, exam P' e J *e drawing! ) of automatic-transmission A, and the 
driver 6 of the external oil pump 5. In this example, it enables it to obtain a maximum of 1 800 rpm using the 
general-purpose alternating current 4 pole motor by which an inverter control is carried out, and it slows down to 
SOOrpm meant while this rotation is slowed down to 1/3.6 and torque is increased with a reducer 3, and connects 
with the input shaft A 1 of automatic-transmission A through the axial torque meter 7 at a prime mover 2 On the 
other hand, the output shaft. A2 . of automatic-transmission A is fixed to the drive shaft standing ways which 

!f SSInV r^ T ea "t 4 ^ u iS eXamP ' e thr ° Ugh * C t0rSi ° n Shaft 8 " Sam P' e offerin S automatic-transmission A 
is fixed to a surface plate through a susceptor 9. 

[0014] I it shows the mode of the parallel connection to oil-pump Q of automatic-transmission A of the external oil 
pump 5, and the connection means consists of a spacer fixture 10 in which T typeface oilways 1 1 and 12 of a couole 
were formed inside and piping 13 and 14 which connects both oilways to the delivery 51 and the inhalation openin° 
52 of the external oil pump 5. [ d^awing2 ][**][ type ] And it is inserted in the space which the spacer fixture 10 
excised the connection with bulb body B near the arrangement position of internal oil-pump Q in gearbox-casin- C 
of automatic-transmission A which was attached in the lower part of this case C, and was covered by oil-pan- 
mechanism R, and was formed, and multipoint connection of regurgitation oilway D and intake oilway S which 
connect internal oil-pump Q and bulb day B of oil-pressure-control equipment by that cause is carried out to the 
external oil pump 5 through the spacer fixture 10. 

[0015] In the constituted slip testing machine to write, the rotation given to the input shaft Al of installed sample 
25" automatic-transmission A turns into the skid rotation (deltaN) by inverter control, and rotation of an output 
shaft A2 is set to 0. Since the friction-plate F operation oil pressure (lock-up clutch-operation oTrpreTsureYnat'urally 
supplied to automatic-transmission A from built-in oil-pressure-control equipment at the above-mentioned rotational 
frequency does not turn into sufficient oil pressure to operate a clutch normally in such a case it has solved bv 
compensating the operation oil pressure to need with the supply of a torque converter oil by which the temperature 

narLne T/hhv °" " '"^IT from the eXUrnal oil P um P 5 ^"'valent to internal oil-pump Q in 

parallel. In addition, since the above-mentioned temperature control has few amounts of cycle stock the srade 

£,7 S out hea,er hea "'ng °f ^e periphery of piping by the side of sending is simple enough. ' 

[00 16] The sequencer not to illustrate performs the operation control of each device at the time of instrumentation of 

this equ.pment like the conventional thing, A sequencer collects various instrumentation data automatically while it 



performs the clutch oil pressure adjustment by a prime-mover control of a slip testing machine and solenoid control 
of the oil-pressure-control equipment of a sample offering automatic transmission according to the unattended 
operation pattern programmed beforehand. 

[0017] It is as follows when the effect acquired by the slip testing machine of the above-mentioned example is listed 
as compared with what is depended on the conventional testing machine. 

(1) Since an output shaft is fixed, the absorption motor needed conventionally and its controller become 
unnecessary, and drastic curtailment of a facility cost and reduction of a facility dimension are attained. 

(2) Since the oil pressure regulator in the automatic-transmission oil-pressure-control equipment with which an 
examination is presented etc. can be used, the simple configuration of only a pump and its driver is sufficient for an 
external hydraulic power package, and neither the increase of an exceptional cost nor the increase in a dimension 
becomes it. [ of clutch-operation oil pressure ] 

(3) In order to consider the skid rotation (deltaN) itself as input rotation, the general-purpose motor of an inverter 
control of a drive means and the combination of a reducer become possible, and the high rotation and the prime 
mover of high torque which were needed conventionally become unnecessary. 

(4) Since input-shaft rotation is low, each machine unit can be combined rigid, without using universal distributor 
shaft coupling. Moreover* since rotation is low, the forced lubrication of bearing becomes unnecessary. 

(5) Since an equipment rotational frequency is low, a strong fixed surface plate becomes unnecessary, all machine 
units can be arranged on the common surface plate which can be transferred, a reduction of a building cost is 
attained, and a move becomes easy. 

(6) Since it is considering as few connection of the increase oilway capacity which moreover excised a part of 
original oilway, and inserted the spacer fixture there using the external oil pump equivalent to the interior oil pump 
of an automatic transmission, the amount of cycle stock is not greatly different widely with the time of a production 
run. 

(7) Although a controlled system serves as the speed of the speed of an input shaft and torque, and an output shaft, 
torque, sliding velocity, and the combination of torque in the case of the conventional slip testing machine, in this 
example, an output shaft is written as fixation, an output-shaft control becomes unnecessary, and simplification of a 
control of the part and enhancement in operability are achieved. . 

[00 18] Next, and it shows it. [ drawing 3 ] [ the 2nd example which materialized this invention with the gestalt with 
which a slip examination of the automatic transmission for FF (front engine front drive) vehicles is presented ] [ **] 
[ type ] Since the output shaft A2 of sample offering automatic-transmission A serves as the drive shaft which 
passed through differential equipment in the case of this example, naturally the fixed meanses 4a and 4b of an output 
shaft A2 serve as a couple. About the operation and effect based on the configuration and this configuration of the 
complementary, since there is no place when it is substantially different from the case of the 1st above-mentioned 
example, the same reference-mark number is given to a "component equivalent to this example, and it replaces with 
an explanation. 

[0019] as mentioned above, although the instrumentation object was chiefly specified as the friction plate of a lock- 
up clutch and this invention was explained in full detail based on two examples, the instrumentation object of this 
invention is not restricted to this, can set the various friction plates arranged by each part of an automatic 
transmission as mentioned above as the instrumentation object, can apply them, and within the limits of the matter 
of a publication, the configuration of the invention [ itself] can also be variously looked like [ a claim ], and it can 
change it into it 

[TransTatio^dTone.] 



